Histamine-induced airway contraction in congenitally bronchial-hypersensitive (BHS) and bronchial-hyposensitive (BHR) guinea pigs.
Airway hyper-responsiveness is known as an important pathogenesis of asthma. In the present study, the airway responsiveness to aerosolized and injected histamine in congenitally bronchial-hypersensitive (BHS) and bronchial-hyposensitive (BHR) guinea pigs was investigated. In addition, the role of the vagal reflex in histamine-induced airway contraction was evaluated by vagal blocking with atropine inhalation or bilateral vagotomy. A significantly higher bronchoconstrictive reaction, i.e., a decrease in tidal volume (VT) and an increase in respiratory resistance (Rrs), to histamine-inhalation was observed in BHS than in BHR. A noticeably lower reduction in VT was noted after atropine pretreatment for both BHS and BHR, whereas an increase in Rrs was inhibited only in BHS. The intravenous injection of histamine caused a noticeable bronchoconstrictive reaction in both BHS and BHR with a dose-dependent relationship, but no significant differences were observed and the bilateral vagotomy failed to induce any difference between the two animal groups. These results demonstrated that the airway responsiveness to histamine is considerably different in BHS from that in BHR, but the difference is largely dependent on the route of administration of histamine. The important role of the vagal reflex on the elicitation of airway contraction was elucidated in both animal groups, and it appeared that the BHS possessed relatively higher dependency on the vagal reflex mechanism than the BHR.